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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
pick up a high quality image without causing any 
damage on the performance of a detector or 
malfunction by interposing a filter which passes gas 
but does not pass a solid substance, e.g. powdery 
dust, between a getter and an infrared detection 
element. 

SOLUTION: When a space defined by inner and 
outer cylinders 20, 24 is evacuated, gas in that space 
is passed through a filter 30 and adsorbed by a getter 
28 thus sustaining the vacuum state. When the getter 
28 is subjected to vibration or impact, the getter 28 is 
crushed to generate powdery dust of about several 
tens jxm, but the powdery dust is blocked by the filter 

30 and not spread to an infrared detection element 22. Consequently, the powdery dust 
does not traverse the light receiving face of the infrared detection element 22 at the time of 
picking up the image and no pseudo signal appears on the image. When the filter 30 is 
sandwiched by supporting plates 32 having gas passing holes and the inner cylinder 20 is 
set in a cut made in the filter 30 and the supporting plates 32, the infrared detector is 
protected against damage due to vibration, impact, or the like. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The container liner which carried the infrared detecting element in the end face, and the 
outer case which prepared the optical aperture in the location which is arranged around this container 
liner and counters this infrared detecting element. It is the infrared detector characterized by 
preparing the filter which does not pass solid-states, such as dust, although a gas is passed between 
said getters and said infrared detecting elements in the infrared detector which has a getter for 
maintaining the vacua of the space formed with said container liner and said outer case. 
[Claim 2] The infrared detector according to claim 1 which considers as the sandwich structure 
inserted with the support plate of a couple with which the hole for gas passage opened said filter, and 
is characterized by having arranged said container liner in the deficit section prepared in this filter 
and this support plate. 

[Claim 3] Said filter and said support plate are an infrared detector according to claim 2 
characterized by being estranged and arranged from said container liner. 

[Claim 4] Said filter is an infrared detector according to claim 1 characterized by consisting of 
ingredients with few gas evolutions which do not cause degree of vacuum degradation. 
[Claim 5] Said support plate is an infrared detector according to claim 2 characterized by inserting in 
the screw thread tumed off on the side face, and being fixed to an outer case. 

[Claim 6] The step which produces the container liner with which it is supported by the plinth and an 
infrared detecting element is carried in an end face. The step which produces the getter case which 
attached the getter in the interior, Although it has the 2nd deficit section to the step which produces 
the outer case which prepared the optical aperture in the end face, the support plate of the couple 
which has the 1st deficit section to the part to which said container liner is arranged, and the part to 
which said container liner is arranged, and is inserted into this support plate and a gas is passed The 
step which produces the diaphragm of sandwich structure with the filter which does not pass sohd- 
states, such as dust. The manufacture approach of the infrared detector characterized by including the 
step which carries out airtight junction of the step which carries out airtight junction of the step 
which attaches said diaphragm, and said plinth and said getter case, and said getter case and said 
outer case in said getter case or said outer case. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of an iitfrared detector 

and an infrared detector. 

[0002] 

[Description of the Prior Art] An infrared detector is a sensor which detects the electromagnetic 
wave of the wavelength of an infrared band with a wavelength of 2-15 micrometers by the infrared 
detecting element formed with mixed crystal, such as Hgl-x Cdx Te. An infrared detecting element 
carries out crystal growth of Hgl-x Cdx Te etc. to substrates, such as sapphire, and forms the contact 
electrode of a couple in the both sides on the front face of main, and the thing of the photoconduction 
mold which uses an inter-electrode field as an infrared light sensing portion is known. 
[0003] This kind of infrared detecting element is used in the condition of having cooled even to 
about 77K liquid nitrogen extent, in order to pull out that engine performance to the maximum 
extent. For this reason, in a common infrared detector, an infrared detecting element is held in that 
vacuum tooth- space side using the vaccum insulated vessel of the Dewar stmcture. 
[0004] drawing 6 — some conventional infrared detectors ~ it is a cross-section side elevation. As 
shown in this drawing, the infrared detector has the Dewar structure where the container liner 2 was 
held in the interior of the outer case 16 with which welding of the optical apertures (germanium etc.) 
18 was carried out so that the incidence of the infrared radiation could be carried out to a top face. 
[0005] A container liner 2 consists of insulators, such as glass, an infrared detecting element 14 is 
arranged in the top face which counters the optical aperture 18, the circuit pattem 4 connected with 
an infrared detecting element 14 is formed in a side face, and the circuit pattem 4 and the signal pin 
8 on a ceramic substrate 6 are connected by the wire 10. 

[0006] The exhaust pipe which is not illustrated is formed and evacuation is carried out for the space 
formed by this exhaust pipe with a container liner 2 and an outer case 16. However, if an infrared 
detecting element 14 is processed at the temperature of about 100 degrees C or more, since the 
engine performance will completely deteriorate, in the container, the getter 12 for bleedoff gas 
adsorption is usually attached for degree of vacuiun maintenance. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, although the shape of a piraiice which 
sintered Zr, V, Fe, etc. with a divisor of 10 micrometers of a getter 12 is porous, if an oscillation, an 
impact, etc. are added at the time of apparatus mounting and employment, sometimes a part of this 
sintered compact will break, the dust which is the divisor of 10 micrometers will be generated, and it 
will fly about the inside of a vacuvim housing. 

[0008] This smashed dust crossed the light-receiving side of an infrared detecting element 14 at the 
time of an image pick-up, consequently appeared as a false signal in the image, and had the problem 
of infrared image pick-up equipment malfiinctioning. 

[0009] This invention is made in view of such a point, and it aims at offering the infrared detector 
and its manufacture approach for enabling a quality image pick-up [ be / no malfimction ], without 
spoiling the engine periFormance also in the infrared detector in which the getter was attached. 
[0010] 

[Means for Solving the Problem] Drawing 1 is principle drawing of this invention. The container 
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liner 20 which carried the infrared detecting element 22 in the end face as shown in this drawing, In 
the infrared detector which has the getter 28 for maintaining the vacua of the space formed with the 
outer case 24 which formed the optical aperture 26 in the location which is arranged around a 
container hner 20 and counters an infrared detecting element 22, and a container liner 20 and an 
outer case 24 Although a gas is passed between a getter 28 and an infrared detecting element 22, 
solid-states, such as dust, are characterized by forming the filter 30 which is not passed. 
[001 1] Since invention was constituted as mentioned above, if the space formed with a container 
liner 20 and an outer case 24 will be in a vacua, the gas in this space passes a filter 30, and a getter 
28 will adsorb this gas and will maintain a vacua. 

[0012] If a getter 28 gets an oscillation, an impact, etc., a getter will break, dust with a divisor of 10 
micrometers will be generated, but since a filter 30 prevents this dust, dust does not reach an infrared 
detecting element 22. Therefore, it is lost that dust crosses the light-receiving side of an infrared 
detecting element 14 at the time of an image pick-up, and appears as a false signal in an image like 
before. 

[0013] For example, it considers as the sandwich structure inserted with the support plate 32 with 
which the hole for gas passage opened the filter 30, and a container liner 20 is arranged in the deficit 
section prepared in the filter 30 and the support plate 32. It becomes without it seeming that it 
damages even if a filter 30 is supported by the support plate 34 and gets an oscillation, an impact, 
etc. by this. 

[0014] Moreover, as for a filter 30 and a support plate 32, estranging and arranging from a container 
liner 20 is desirable. In the case of the structure where a container liner 20 is cooled and used, this 
does not spoil the cooling property of a container liner 20. 

[0015] Moreover, as for a filter 30, it is still more desirable to constitute from an ingredient with few 
gas evolutions which do not cause degree of vacuum degradation. A support plate 32 is good to set 
the screw thread turned off on the side face, and to fix. Since it sticks to a container easily, is fixed to 
it and a support plate 32 can prevent generating of a clearance by this, fines dust, such as a getter 28, 
does not reach an infrared detecting element 22 from a clearance. 

[0016] The step which produces the container liner 20 with which the manufacture approach of the 
infrared detector of this invention is supported by the plinth 36, and an infrared detecting element 22 
is carried in an end face. The step which produces the getter case 34 which attached the getter 28 in 
the interior. Although it has the 2nd deficit section to the step which produces the outer case 24 
which formed the optical aperture 26 in the end face, the support plate 32 of the couple which has the 
1st deficit section to the part to which a container liner 20 is arranged, and the part to which a 
container liner 20 is arranged, and is inserted into a support plate 32 and a gas is passed The step 
which produces the diaphragm of sandwich structure with the filter 30 which does not pass solid- 
states, such as dust, The step which carries out airtight junction of the step which carries out airtight 
jimction of the step which attaches a diaphragm, and a plinth 36 and the getter case 34, and the getter 
case 34 and an outer case 24 is included in the getter case 34 or an outer case 24. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

(a) some infrared detectors according [ the structural drawing 2 of an infrared detector ] to the 
operation gestalt of this invention — it is a cross-section side elevation, 

[0018] As shown in this drawing, the infrared detector has the Dewar structure which has arranged 
the outer case 70 around [ in which the infrared detecting elements 51, such as Hgl-x Cdx Te, were 
carried ] a container liner 50. 

[0019] A container liner 50 consists of insulators, such as glass, and the circuit pattern 52 is formed 
on the front face in which an infrared detecting element 51 is carried, and the side face. The circuit 
pattem 52 and the signal pin 60 arranged on a ceramic substrate 56 are electrically connected by the 
wire 58. 

[0020] The getter case 62 inserts the hole of the pars basilaris ossis occipitalis in a container liner 50 
from the upper part, is arranged, and is joined to the plinth 54 by airtight welding etc. The getter 64 
is attached from the side face of the getter case 62. 

[0021] The shape of a pumice which sintered Zr, V, Fe, etc. of a getter 64 is porous. An exhaust pipe 
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68 is inserted from opening of the side face of the getter case 62, and is joined to the getter case 62 
by welding etc. 

[0022] The metal cylinder 69 is inserted between a container liner 50 and an outer case 70, and is 
joined to the base of the getter case 62. The metal cylinder 69 is for carrying out heat cutoff of the 
temperature Tl of the wall surface of an outer case 70, and the skin temperature T2 of a container 
liner 50, and consists of covar etc. 

[0023] A diaphragm 66 isolates a getter 64 and an infrared detecting element 51, prevents passage of 
the dust of a getter 64 etc., and that what is necessary is just to be between a getter 64 and an infrared 
detecting element 51, although the getter case 62 or an outer case 70 may be and the installation 
location may shift, it makes it the structure attached in the getter case 62 by this example. Therefore, 
the screw thread is turned off inside the upper side attachment wall of the getter case 62. 
[0024] The screw thread is turned off on the side face, this screw thread bites and is put together on 
the screw thread of getter case 62 side attachment wall, and the diaphragm 66 is being fixed also to 
the diaphragm 66 by the getter case 62. 

[0025] It is required that it should satisfy not making the fines dust of the getter 64 which disperses 
in a container arriving at the light-receiving side of an infrared detector 51, and the cooling section of 
a container liner 50 carrying out heat cutoff thoroughly, and making it a diaphragm 66 not spoil a 
cooling property, that it is the thing of a gas evolution which does not make vacuum degradation 
cause few, that it is a cheap thing, holding the imiform degree of vacuum in a container 
semipermanently, etc. 

[0026] Drawing 3 is the perspective view of the diaphragm 66 in drawing 2 . As shown in this 
drawing, a diaphragm 66 is the sandwich structure into which the filter 80 was inserted by the 
support plate 82 of a couple, a filter 80 — a core — the outer diameter of the metal cylinder 69 — an 
outline ~ although the hole of an equal path passes gases, such as an aperture and bleedoff gas, dust 
with a divisor [ used as the source of release of a false signal ] of 10 micrometers etc. is "an 
ingredient which has molecular sieve structure" along which it does not pass, for example, is the film 
sheet (trade name: Millipore filter) of the fluorine system resin which the hole below divisor mum 
opened to homogeneity by about 500 micrometers in thickness at the whole. 

[0027] a support plate 82 supports a filter 80 and a screw turns it off on a side face - having ~ **** 
- a core ~ the outer diameter of the metal cylinder 69 - an outline ~ the hole of an equal path ~ the 
bore of an aperture and the getter case 62 — an outline — it has an equal outer diameter and 
constitutes from covar with a thickness of several [ about ] mm which the hole of several mmphi 
opened [ disc-like ] etc. 

[0028] and inner circumference resembled the metal cylinder 69, and the periphery resembled the 
diaphragm 66 like [ the side-attachment-wall side of the getter case 62 ], and it is stuck, it is 
estranged, is located and is in the condition that heat cutoff was carried out thoroughly from the 
container liner 50 with the cooling section of a container liner 50. 

[0029] The outer case 70 is joined by airtight welding etc. on the top face of the getter case 62. 
Welding of the optical aperture 72 which consists of germanium etc. so that the incidence of the 
infrared radiation can be carried out is canied out to the top face of an outer case 70. 
[0030] Hereafter, explanation of the infrared detector of drawing 2 of operation is given. An infrared 
detector is closed after carrying out evacuation from an exhaust pipe 68. The bleedoff gas which 
occurs after the vacuum lock of the infrared detector is carried out lets the hole and filter 80 of a 
support plate 82 in drawing 3 pass, a getter 64 is adsorbed, and whenever [ high vacuum / of the 
space formed with a container liner 50 and an outer case 70 ] is maintained. 
[0031] At the time of the activity of this infrared detector, cooling systems, such as a joule 
Thompson style cooling system, are inserted inside the container liner 50, or it is filled up with 
cooling media, such as liquid nitrogen, and an infrared detecting element 5 1 is cooled at low 
temperature. 

[0032] Since heat cutoff is carried out for the temperature Tl of the wall surface of an outer case 70, 
and the skin temperature T2 of a container liner 50 by the metal cylinder 69 at this time, the cooling 
effect of a container liner 50 is not spoiled. And since a diaphragm 66 is located in the outside of this 
metal cylinder 69, it does not spoil the cooling property of this container liner 50. 
[0033] And where an infrared detecting element 51 is cooled at low temperature, if the suitable bias 
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current for an infrared detecting element 51 is given, the image processing of the voltage signal 
according to the reinforcement of the infrared radiation which received light will be taken out and 
carried out to external equipment from the signal pin 60. 

[0034] By the way, althou^ some sintered compacts of a getter 64 break and the dust of the 
magnitude which is the divisor of 10 micrometers disperses this infrared detector in response to an 
oscillation, an impact, etc. from the exterior at the time of apparatus moxmting and employment, 
since a filter 80 prevents passage of the dust of magnitude with a divisor of 10 micrometers, it does 
not arrive at the direction of an infrared detecting element 5 1 . 

[0035] It is lost that dust crosses the Ught-receiving side of an mfrared detecting element 51 at the 
time of an image pick-up, and appears as a false signal in an image like before by this. Moreover, 
since there are few gas evolutions, as for a diaphragm 66, vacuum degradation of the infrared 
detector after a hermetic seal cannot take place easily, either. 

[0036] (b) Manufacture approach drawing 4 and drawing 5 of an infrared detector are process 
drawing showing the manufacture approach of the infrared detector of drawing 2 . Hereafter, the 
manufacture approach of the infrared detector by the operation gestalt of this invention is explained, 
referring to these drawings. 

[0037] As shown in drawing 4 (a), the tubed container liner 50 which becomes the plinth 54 which 
attached the ceramic substrate 60 which has the circuit pattern which is not illustrated and the signal 
pin 60 from insulators, such as glass, is welded. 

[0038] it is shown in drawing 4 (b) - as ~ the top face and side face of glass — a conductor ~ after 
forming a metal membrane by technique, such as vacuum deposition, it is processed into the desired 
circuit pattem 52 with laser light. Next, in order to connect the signal pin 60 and a circuit pattern 52, 
after carrying out wirebonding of the wire 58, an infrared detecting element 51 is carried in the top 
face of a container Uner 50. 

[0039] As shown in drawing 5 (a), the hole of predetermined magnitude is made in the base on 
which a container liner 50 is inserted, the metal cylinder 69 is fixed to a base, it ****s to the inner 
surface of a side attachment wall, 86 is cut, and the getter case 62 of the shape of a cylinder which 
inserted installation and an exhaust pipe 68 from the side attachment wall, and welded the getter 64 
is produced from a side attachment wall, 

[0040] As shown in drawing 5 (b), a diaphragm 66 is fixed to the getter case 62 in the location which 
was cut to the peripheral face of the diaphragm 66 of the structure shown in drawing 3 and whose 
top face of a diaphragm 66 ****s, and inserts 84 in the screw thread 86 of the getter case 62, for 
example, corresponds with the top face of the getter case 62. 

[0041] As shown in drawing 5 (c), the outer case 70 which welded the optical apertures 72, such as 
germanium, to the top face is joined to the top face of the getter case 62 by airtight welding. Heating 
an outer case 70 etc. at 95 degrees C - about 100 degrees C, and making gas emit, from an exhaust 
pipe 68, evacuation is carried out even to 10-8Torr extent, and an exhaust pipe 68 is closed. And bi2is 
current is passed to a getter 64, it is activated to it, and production of the infrared detector shown in 
drawing 2 is ended. 

[0042] Since according to the operation gestalt explained above a diaphragm 66 separates a getter 64 
and an infrared detecting element 5 1 and the passage to the infrared detecting element 5 1 of dust 
with a divisor of 10 micrometers is prevented with the filter 80 of this diaphragm 66, dust does not 
arrive at the direction of an infrared detecting element 51, and it is lost that dust crosses the light- 
receiving side of an infrared detecting element at the time of an image pick-up, and appears as a false 
signal in an image like before. 
[0043] 

[Effect of the Invention] Since according to this invention a diaphragm separates a getter and an 
infrared detecting element and the passage to the infrared detecting element of dust with a divisor of 
10 micrometers can be prevented as explained above, dust does not arrive at the direction of an 
infrared detecting element, and like before, dust can cross the light-receiving side of an infrared 
detecting element at the time of an image pick-up, and can prevent appearing as a false signal in an 
image. 
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Abstract of JP1 0332478 

PROBLEM TO BE SOLVED: To make it 
possible to pick up a high quality image 
without causing any damage on the 
performance of a detector or malfunction by 
interposing a filter which passes gas but does 
not pass a solid substance, e.g. powdery dust, 
between a getter and an infrared detection 
element. 

SOLUTION: When a space defined by inner 
and outer cylinders 20, 24 is evacuated, gas in 
that space is passed through a filter 30 and 
adsorbed by a getter 28 thus sustaining the 
vacuum state. \Nhen the getter 28 is subjected 
to vibration or impact, the getter 28 is crushed 
to generate powdery dust of about several 
tens &mu m, but the powdery dust is blocked 
by the filter 30 and not spread to an infrared 
detection element 22. Consequently, the 
powdery dust does not traverse the light 
receiving ^ce of the infrared detection element 
22 at the time of picking up the image and no 
pseudo signal appears on the image. When 
the filter 30 is sandwiched by supporting plates 
32 having gas passing holes and the inner 
cylinder 20 is set in a cut made in the filter 30 
and the supporting plates 32, the infrared 
detector is protected against damage due to 
vibration, impact, or the like. 
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iW^^^2 2K:*f[S]-r^.fiLS4C3l6^2 6^^Wfc 
niS2 4<t. l*9fS2 0iii-jgi2 4i{CJ:DH«Sn5^ 
Fa©X^t^^*t^5F-r-S/ci!t>©y^.^?-2 8 t^^Th 

mf^m.^^Sicisi^r . y ^ - 2 8 i^i^i^^^to^^ 

2 2t©raK:. m^W3iji-r5*s« l&S^©@^*Bji3l 
50 S^tsir^y ■<)li'3 0'S:WLmcCt'S:S^fr^. 



3 

[poll] &.±<o^^ic^mim&o-ft<D-c. rtjSf2 

[00 12} -y-^^-2 8 3!>iJgSJj-«!iS^C<i:^^WS 

2>*s. 7 ^Ji/^f3 o*sc©*&a?rPtih-r-5>©-e. ^S^ii-i^ 
«|»]IS^2 2K:ti|9S»ii*>&c^ S^oT, S£3fE©J:'> 

[0013] m^it. y -iju^so ^^wm^moTzifi 
mi.^tc^m^3 2 -cmMcv^ F ^mmt y ^ 
ji^so Rzjf^ms 2 imi-)tcxmuiiC(fim2 o 

[00 14] Sfc. !7^;l'*3 0Ri:Jf3m«3 2tt. |*| 
©2 0A^e>@t^b-CS2g-r^Ci*sS4LCi, CtiCCj: 

0 . rtM 2 0 *s?#4p 3 nr^ ^ti6mm<Dm^ias\,^ 
[ 0 0 1 5 ] s /c. y -ov^zokt. SE?ISs&{b*ec 

r@ST5iJ:i». cntcjco. 5»S3 2 3&JlfS«:§ 

i^/b17&^ 6 y 5. 5^ - 2 8 £<Dvm&ifin9^mmm.'i- 2 

2«:SiM-r-5Ci*i:&C^ 

[0016] *^Bj©!55Ji-i^i^»is©»!ji:^ffi«> 

3 6tc3£Jt3<a. «®{c^^^i■i^tfe^^2 2AS^$g$ti 
SF«9M2 0?:flFiS{-rS;3^7- ?:7"i. Yv^-Z 8^f*i^ 
tcm ») -f+Wfey 5. * — Jr-;ji 3 4 *ftS!-r -5 >^7=- f 
t > ^(C^^,^ 2 6 %W^Wc>^m 2 4 ^flFiSf ?>:^7- 
yy't. F«3®2 0*3BBgStl.5aJ{4tcm 1 iKmSSfk^r 
S-M03^^3 2i. rt®i2 0*Sffig3ttSSqfi[lCgr 
2i>^«gp?rWL/. 3t^«3 2(C$^^ti, MWiilfflSli 

5f-y-;^ 3 4X»ii-fS2 4(Ctt«J»)«*flX»)W^-5;< 

f-yy't. •&ffi3 6iy^f3f-y-;^3 4i*m?gS^ 
T-5);^f-f T-i, i»-y-J^3 4<i:i1-tg2 4i*m 
lS«^-r 5 ^ 7^ i *^tf . 
[0017] 

(a) m9mmis<Dnm. 

[0018] c©s(c^-rj:5{c. ^s^^1«^fe»lg». h 
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4 

terttSfS 0©^BK:J1-jS7 O^rfHgUfcf^^xr^jgiJS: 

[0019] F«3tS5 0 «. iiyy^titOimmftlbtL 
0. 5S?iHS*ft3a]jR^5 l*««8-rS«ffi6CJflllI®±fci3 

iS-'^•^'->5 2*iJ^RS;^nri,i-5. iHi^-'^•^->5 2 t 

[0 02 0] y»tjf-y-x6 2B. -e-osaikopsi^i 
ertis 5 0 (cjf A trisg ? ti. :a?5^g^c i'tc i 

10 9. ^M5 4{C^^Snrt,iS. y»^i?- 6 4*sy 

[0 0 2 1 ] y-^^f-e 4tt. Zr. V, Fe^ci'?:gg 
ilSb/c@5t^©;J<--5;^)ife©-cft^. Sf^«6 8»J. 

S& <!fK: J: O y if-y-x 6 2 teS^^S n-ri>-S. 

[0 02 2] #^1S6 9A5> rtfgfSO .h^l-lgi? 0©r^{C 
JfAStv. y-^ 4f-y-X6 2©JgSK:g!-^3tiri> 

#JSSt^6 9«?ffg7 0®St®©?ag[T 1 irtlgiS 0 
©^®SST2 i:*S^igBr-rSfc*©*>©t?*0. 

20 ";U!^fi'*>e)):c5. 

[00 2 3] f±^DS6 6{i. y"^^-6 4i3S5J1^^ 
1 i'&PSfKLr. y?. 4» - 6 4©t9S«c i'©a 
®^Pfl±T-5fc©-C*0. ^©lK0W:t{4g«, y^y^? 

-6 4i^ii^^»-7-5 1 i©ra-c*n«j;< . y-^ 

5f-y-;:^6 2XWi1-1i!7 0©«,>-rn-rfcJ:t,i*s> ^{fH 

■c{s. y-^^-y-;^6 2(cmf)ffws«3tiL/ri> 
■5. •?■©?&«>«:. y-^:Sr-y-X6 2©±:^©fliJS©rt 

[0 0 2 4] {±^"3«6 6(ct>, lliJfflK:*ai;*s^?>n-c 
30 teO. C©*aD*jyf ^-y-x6 2ffliM©taDfcii;f> 

[002 5] {t^fj^e 6 tt. ssrtJcjRtjcrsyy ^ 
-6 4©^8il3li*^s^^1•i®tfe^^^«^^5 1 ©STfeMtcitts 

•It^Cl^Ci. F«?tgi5 0©?#^gp<!:»^±tCjgl2BTl/. 

ibict. §§i^©i^-^tx^s**7ms<)tc^j$r 4 

40 i 0 0 2 6 ] ^ 3 @ 2 tfCft^aO SB 6 ©f.4tSSt? 
8 0*S— *|-©3df«8 2{Cj:oTj**nte-!f-> K-f 5^ 

Sk:W^ui^®©?v:*s|§^. ftili*'*x^ci-©Mi*ttil 
jS-rSAJ. eMt#©^iSi^c2>if^lg:+Mm©t&fi^c 

50 [0 02 7]3dt«8 2«. 7^;l/ir8 0«:3d#^S*> 



C4) 

5 

6 2 CDrt^tCgf!^^ H,^i1-S=lr Wr S RSttO *i <DT? 

[0 0 2 8] -ei^r. {±^»)«6 6». rtJl*S^MfS6 
*s>). (^IS5 0*>6ttlltHL/-ri4ML/. rtj§5 0©?$^ 

[ 0 0 2 9 ] nf§i7 0 mmmmtj: t'fc j: . y lo 

[0 030] tiT. 02®sftJ1-i®t^S©ttf^?9=&-r 

m 3 ifros^J^se 2 ©Ttso'^ ^ 
3?8o*aL/-r. y2»*-6 4«:©«$n-r, rtiss o 
t^ymi 0 iccj:»)w«#n.s^ra©^^*siBH*5 
ns. 20 
[0 03 1 ] c(r>^9^m^3^(ommmiiCit. rtiss o 

©|*3tJK: a - JU h A V >3C?^aiiig& i*©?feaitgg* 
»AL/r*j<*\ gcl^WS^«!St-©}^aJjK«c*^9l 

[0 0 3 2] C©B#, ^®6 9tCj:D. 0©M 

®©?asT 1 irttss o©«®affiT 2 i*i»aK*-r 

^.©•e. rtisis o©?ftipja:^*W=cton^cu. -e-Ltr. 

f±^»3«6 6«. C©^feS1gi6 9©i1-fflijK:firg-r-2)© 
■C. C©rtj8f5 0©?^#14%«^c5C4*!^cl,>, 

[0 03 3]-^ LT « mim^^m'f-s 1 ^^gig«:^^^p 30 

?:#^-Cfc<t. ^^L/fclSJ^©®SK:r£:DfcliE« 

#3&s(t-^f>6o*^6i^siJ©S6a{cKOW3nr. mm 

[0034]<bC6-C. C ©^ii-i^<^S?ri^S^B# 
6 4 ©gSiS*©-a5AW . «^J^+M m(D±^ ? ©I9ffi 

iafi®aii^P£jhr€>©t?. ^ss^^i^^^^^s 1 ©:&«: 
[0 0 3 5] cn(cj;o« tie*©cfc^tci»B*i. mi^m 

6 6«> :*7:5^&ttl*5/i>Aj:i,>©-c, «!gi*Jhm©5Smi«S 

[0 0 3 6] (b) m>mikms<DWs.:^ 

0 4 SCJfH 5 02 ©fSii^iSt^g©SS3t^S4^-r 

xg0-cs>-?>. jyr. c*aP>©ii^#Mu-3-^. *%Bj 

©*i«^SI«: J: -S3St^1-i»tfeft]g©^:?3^©Si|^ €:r 

50 
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[0 03 7] 04 (a) (CTKf .fc^K. SmU&t^lBi® 
-'^•4^->■¥>^t^e>6 0*Wr-5i27 5 9 i'SSe 0* 
K 19 5 4 X)6c ^ii SIStie 

©rt®5 0 *;^Sf 

[0 0 3 8 ] g|4 (b) «:^-rJ:5tc. *f5X©_hMS 

Ik. u~-*f--^-cmm(om^^^^-> s 2 tcjini-r-So 

'XliC^ <t-f-f>6 0 <!:12«|/<3f->5 2(i:?:«i^-r 5fc 
&lC'7-/ + 5 8*"7-^i';K>7'^>yLteai. ^mi^ 
^m^5 1 *rtigi5 0©±®k:^^-r5. 
[0 0 3 9 ] 135 (a) (C^-rJ;5tc. (^ilSS OJ&JjfA 
Sti-5J£MK:gfS©:*:SrS©?t*Pgif. ^JS51Sf6 9SrJS 
®tc@5e L/ > ffliM©rtffltc4a D 8 6 . ffliJIi*^ 6-^ 
V * - 6 4 WW . 6 8 ^ffliJM*> eWAbr 

?&«LfcRjgPK©y f — {r-;^ 6 2 ^fef^SSTS. 

[0 04 0 ] 05 (b) K:^n-r<fc5tc, msic^utcm 

S©{±^»3«6 6©i^^®K:^o/ciaD8 4^y•;-3^- 
^^->^6 2©tat;8 6«:iK«6^to-&. m«. tt^O« 
6 6©±M3!>sy f 5f— Jr-;^6 2 ©±®JC— SrT 2.eS 

[0 04 1 ] 05 (c) k:^^J:^«:, ±M«:Ge«c<i: 

©±®K:«,?g^1g(cj;-5rg^r€.. ^1-^7 Oi^ji'^g 

s'c-i 0 o°cfian:jjnigiL-r*fx^fii(tb$-t±'a:*3e>> 

SfSv«6 8 J;i3 1 O-'To r rggtcS-Cs X^gmL- 

r. mimQB^m±.ri>, ^ur. ytr^^-6 4K:-'^• 

[0042] PMSm l/fcllS6Ji^aS«c J;nK, y - 
C©f±^0S6 6©7 -f ;l-i?8 OK:J:-o-C> $5}^+ 

//m©tafi©3Sii^tfe»]iST5 1 -^©iiia=S:Ka±-rs© 

<. fie*©J;^K:|&fi3&5> JSfi^i^«:i55^«i^^l^^^©S 
[0 04 3] 

y 5- 4r - i m9^mw^m^ t *{±^ sk: .j: o :9-st-r s 

©■C. J|SjSS+*tm©|&*©p5^i1-i^ft^^^=^-v©jia*ffl 
±-c#-5©r. l&tt*5f55$i-i^i^^^^©:/3 0citM^5c 

^©S3i£M'&^«] 9 . ms^v:.wk{m^ i L TJ^n S C <b 

[0ffi©^^nci$iB^] 

[0 1 ] 3»:^?§©M3Siat?«>.5. 

[02] *^Hj«r)SISt?^8Stc J: Sf55J^S^^iaiS©-«PBf 

[0 3] 0 2 4J©f±^>3tS©«^0-C*5.. 

[04] :*:^©lfeSfeJ^SI(c J: SsSv^^^^^S©^:^ 



(5) 
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2 0 rttS 

2 2 m9vimk^m^ 



mi] 




* 24 

2 6 7^^.^ 

2 8 

3 0 y ^J\^^ 

3 4 y :>-'5r-;^ 

3 6 ^J^ 




0 2itseDft«gu« 




[116] 
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